Lipid-bound structure of an apolipoprotein E-derived peptide.
Apolipoprotein (apo) E regulates plasma lipid homeostasis through its ability to interact with the low density lipoprotein (LDL) receptor family. Whereas apoE is not a ligand for receptor binding in buffer alone, interaction with lipid confers receptor recognition properties. To investigate the nature of proposed lipid binding-induced conformational changes in apoE, we employed multidimensional heteronuclear NMR spectroscopy to determine the structure of an LDL receptor-active, 58-residue peptide comprising residues 126-183 of apoE in association with the micelle-forming lipid dodecylphosphocholine (DPC). In the presence of 34 mm DPC the peptide forms a continuous amphipathic helix from Glu131 to Arg178. NMR relaxation studies of DPC-bound apoE-(126-183), in contrast to apoE-(126-183) in the presence of TFE, are consistent with an isotropically tumbling peptide in solution giving a global correlation time of approximately 12.5 ns. These data indicate that the helical peptide is curved and constrained by a lipid micelle consisting of approximately 48 DPC molecules. Although the peptide behaves as if it were tumbling isotropically, spectral density analysis reveals that residues 150-183 have more motional freedom than residues 134-149. These molecular and dynamic features are discussed further to provide insight into the structural basis for the interaction between apoE and the ligand binding repeats of the LDL receptor.